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[57] ABSTRACT 
A two-stage electric water heater which utilizes a cen 
trally located, vertically-oriented ?ue pipe and multiple 
heating elements extending through selected lengths of 
copper tubing positioned in the ?ue pipe to heat the 
water surrounding the ?ue pipe. In a preferred embodi 
ment a two-stage thermostat operates to selectively 
energize less than the total number of heating elements 
at a high energy level in order to raise the water temper 
ature quickly from room temperature to a desired level. 
A single-stage thermostat may then be used to maintain 
the water at this temperature during normal operation. 
In another preferred embodiment the copper tubes 
through which the heating elements extend are dimpled 
or crimped into contact with the heating elements to 
increase heat transfer. 

20 Claims, 1 Drawing Sheet 
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TWO STAGE THERMOSTATICALLY 
CONTROLLED ELECTRIC WATER HEATING 

TANK 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
This invention relates to hot water heaters and more 

particularly, to a two-stage electric hot water heater 
which is characterized by a tank having a vertically-ori 
ented ?ue pipe in the center thereof and multiple heat 
ing elements encased in copper tubes extending through 
the ?ue pipe for heating water in the tank surrounding 
the ?ue pipe. In a ?rst preferred embodiment a single 
stage or two-stage thermostat is utilized to energize the 
heating elements, raise the water temperature to a speci 
?ed level and maintain the water temperature at this 
level. In a second preferred embodiment a single-stage 
thermostat is provided in the circuit with a two-stage 
thermostat to maintain the water at a selected tempera 
ture. In the second embodiment the two-stage thermo 
stat is wired in the circuit with tile heating elements to 
facilitate energizing of selected ones of the heating ele 
ments for quickly heating the water in the tank at a high 
energy level and subsequently switching maintenance 
of the water temperature to the single-stage thermostat 
when the water reaches a selected maintenance temper 
ature. In a most preferred embodiment of the invention 
the heating elements are extended upwardly through 
selected ones of a cluster of copper tubes provided in 
the ?ue pipe and downwardly through other selected 
copper tubes. The ends of the heating elements are 
attached electrically to the two-stage thermostat and, in 
the case of the second embodiment of the invention, 
also to the single-stage thermostat, for operation. A 
resettable limit switch may also be provided in the cir 
cuit, as desired. Furthermore, the copper tubes which 
receive the heating elements may be dimpled or 
crimped to engage the heating elements in spaced rela 
tionship along the length of the heating elements, in 
order to increase heat transfer by conduction. More 
over, a quantity of junk copper may be stacked on top 
of the bends in the heating elements and the tubing 
cluster to provide a heat sink and further increase heat 
transfer to the water enclosed in the tank. 
One of the problems which exists in electric water 

heaters is the high cost of heating water in the tank to a 
selected temperature and maintaining the water at this 
temperature for extended periods of time. This problem 
is exacerbated under circumstances where high de 
mands are made on the water heater and the electric 
heating elements must be energized almost constantly to 
meet the demand. Various types of electric heating 
elements, including immersion-type elements and en 
closed heating elements, have-been used in the past and 
with the development of the former, a serious problem 
of heat transfer reduction by scale and sediment is pres 
ented. This scaling and corrosion signi?cantly reduces 
the efficiency of the elements and causes frequent bum 
outs. . 

It has been long known that maintaining water in a 
water heater tank at a high temperature is wasteful due 
to heat losses by conduction and convection, thereby 
requiring signi?cant thickness of insulation in the tanks 
to minimize this loss. Maintaining the water at such a 
high temperature also promotes more rapid wear and 
tear, particularly on the heating elements, but also on 
the water heater tank itself. Accordingly, thermostatic 
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2 
controls are provided in these water heaters in order to 
control the water temperature in the tank and these 
controls provide an energy saving expedient for more 
ef?cient operation of electric water heaters. 
An early “Water Heater” is detailed in U.S. Pat. No. 

1,779,937, dated Oct. 28, 1930, to E. F. Holinger. The 
water heater includes a water holding tank having an 
opening in the top and an apparatus adapted to hold an 
electrically operated heating unit and distribute the heat 
therefrom. This apparatus is adapted for insertion 
through the opening as a unit and then attached to the 
tank for closing the opening. An “Electrical Heater for 
Tubular Boilers and Like Apparatus” is detailed in U.S. 
Pat. No. 1,986,636, dated Jan. 1, 1935, to E. F. Holinger. 
The Holinger device includes an electrical heating ap 
paratus which can be safely inserted in the tubes of tire 
tube boilers and heat water in the boilers. The heater 
unit extends from either end of the boiler tube and the 
heating coil or electric resistor is contained in a perfo 
rated cylinder, which permits air circulation, but pre 
vents the resistor from coming into contact with the 
boiler tube in case the latter sags or breaks. A “Dual 
Compartment Electric Water Heater” includes inner 
and outer water heating compartments in thermal com 
munication with each other and arranged for free ther 
mal communication of water therebetween. First and 
second electric elements are controlled by separate 
thermostats responsive to the water temperature in the 
tank. U.S. Pat. No. 4,474,139, dated Oct. 2, 1984, to 
John J. Dobias, details another “Water Heater Struc 
ture”. The device includes an inner water tank into 
which cold water is passed and from which hot water is 
periodically withdrawn. It includes a jacket within the 
inner water tank constructed of material which absorbs 
and gives up heat rapidly, such that upon periodic with 
drawal of hot water from the inner water tank, cold 
water entering the inner water tank is rapidly heated by 
the jacket, which has assumed the temperature of the 
hot water in the tank. A “Two-Stage Electric Water 
Heater” is detailed in U.S. Pat. No. 4,514,617, dated 
Apr. 30, 1985, to Haim Amit. The device includes a 
storage vessel and an elongated, thermostatically-con 
trolled electric resistance heating element positioned in 
the vessel and surrounded by an elongated metal tube 
having a closed outer end attached to the wall of the 
vessel. The metal tube has an open inner end positioned 
at a higher level in the vessel and terminates short of the 
top of the vessel. The heater water outlet extends from 
the outer end of the tube to the outside of the vessel. An 
elongated, tubular, thermally-insulating body concen 
trically surrounds a major part of the length of the tube 
and is spaced from the tube to form a convective water 
?ow passage communicating with the interior of the 
vessel near the inner and outer ends of the tube. During 
non-consumption, water ?ows upwardly through the 
water flow passage and is heated to a medium tempera 
ture by heat transfer from the metal tube, for storage in 
the vessel. During consumption, the stored water ?ow 
comes from the vessel end of the tube through the open 
end thereof and is heated to a high temperature by 
direct contact with the electric heater prior to discharge 
through the outlet for consumption. A “Combined 
Electric Heating and Water Inlet/Outlet Assembly for 
Water Heating Tanks” is detailed in U.S. Pat. No. 
4,578,565, dated Mar. 25, 1986, to S. Dawidowwitch. 
The assembly is designed for installation in the bottom 
opening of a domestic water heater tank and includes a 



5,293,446 
3 

plastic mounting ?ange designed to cover the opening 
and a plastic, open-top, cylindrical sleeve extending 
upwardly therefrom and adapted to project into the 
tank through the opening. An electric immersion heat 
ing element is removably carried by the ?ange and 
projects into the sleeve and integrally-formed water 
inlet and outlet tubes extend along the outer generatixes 
of the sleeve. A second plastic, closed-top, cylindrical 
unit is received on top of the sleeve to form an extension 
thereof. An integral tubular section along the outer 
surface of the cylindrical members forms an'extension 
of the outlet conduit and the closed top of the cylindri 
cal member has an integral, upwardly-extending riser 
tube forming an outlet for water heated by the heating 
element. A series of integrally formed pairs of parallel, 
plastic tube lengths fit one on top of the other and on 
top of the tubular outlet and riser tube section to form 
extensions thereof up to the top wall of the tank. A 
valved opening is provided in the cylindrical member 
for introducing water from the tank and permitting 
termination of the water ?ow into the cylindrical mem 
ber for replacing the heating element without emptying 
the whole tank. 

It is an object of this invention to provide a two~stage 
electric hot water heater and control system which 
includes an elongated ?ue conduit located in a water 
tank and electric heating elements provided in elon 
gated tubes located in the ?ue pipe for heating the tubes, 
?ue conduit and the water surrounding the ?ue pipe to 
a selected temperature. 
Another object of this invention is to provide an 

electric water heater provided with a two-stage ther 
mostat and a single-stage thermostat and further includ 
ing a tank ?tted with an internal, vertically-oriented ?ue 
provided with a cluster of copper tubes and heating 
elements provided in selected ones of the copper tubes, 
which heating elements are wired to the two-stage and 
single-stage thermostats, wherein certain ones of the 
heating elements can be selectively energized to rapidly 
raise the water temperature in the tank and surrounding 
the ?ue pipe to a selected temperature and all of the 
heating elements may then be energized at a lower 
energy level to maintain the water at this selected tem 
perature. 
A still further object of this invention is to provide a 

new and improved electric hot water heater which is 
characterized by a cylindrical water-containing tank, a 
vertically-oriented ?ue pipe extending through the cen 
ter of the tank and containing multiple, tightly clustered 
copper tubes, selected ones of which tubes contain elec 
tric heating elements, and two-stage and single-stage 
thermostats provided in series electrical connection 
with the heating elements, to facilitate selectively ener 
gizing certain ones of the heating elements by operation 
of the two-stage thermostat to rapidly heat water con 
tained in the tank and surrounding the ?ue pipe to a 
selected temperature at a high energy level and switch 
ing the water temperature control function to the sin 
gle-stage thermostat for energizing all electric heating 
elements at a lower energy level and maintaining water 
at this selected temperature. 
Yet another object of this invention is to provide a 

two-stage electric hot water heater which is character 
ized by a cylindrical tank for containing water, a verti 
cally-oriented ?ue pipe extending vertically through 
the center of the tank and containing multiple lengths of 
clustered copper tubing, wherein heating elements are 
extended upwardly through selected ones of the copper 
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tubing and back downwardly through other selected 
ones of the copper tubing and still other lengths of the 
copper tubing serve as heat transfer ?ller pipe, and 
further including junk copper placed on top of the cop 
per tubing and heating elements in the ?ue pipe as a heat 
sink, wherein a two-stage thermostat and a single-stage 
thermostat are attached in series with the heating ele 
ments to facilitate initially energizing selected ones of 
the heating elements at a high energy level to heat 
water contained in the tank to a selected temperature by 
operation of the two-stage thermostat and thereafter 
maintaining the water in the tank at this selected tem 
perature at a lower energy level by heating all of the 
heating elements using the single-stage thermostat. 
A still further object of this invention is to provide a 

new and improved two-stage electric hot water heater 
which utilizes a two-stage thermostat and a single-stage 
thermostat connected in series to electric heating ele 
ments located in copper tubes vertically oriented in the 
?ue pipe of a hot water heater, with the copper tubes 
crimped or dimpled for contact with the enclosed heat 
ing elements to initially heat air in the tubes and then the 
tubes themselves, the ?ue pipe and water in the tank to 
a selected temperature by energizing selected ones of 
the heating elements through operation of the two-stage 
thermostat and subsequently maintaining the water at 
this temperature by operation of the single-stage ther 
mostat. 

SUMMARY OF THE INVENTION 

These and other objects of the invention are provided 
in a two-stage electric water heater which utilizes a 
conventional gas hot water heater tank provided with a 
conventional, upward-standing, vertically-oriented ?ue 
pipe and a two-stage thermostat and single-stage ther 
mostat connected in series to electric heating elements 
extending through selected lengths of a cluster of cop 
per tubing which is vertically-oriented in the ?ue pipe, 
to initially heat water in the tank and surrounding the 
?ue pipe to a selected temperature by operation of the 
two-stage thermostat which energizes selected ones of 
the heating elements at a high energy level and subse 
quently maintaining the water in the tank at this desired 
temperature by opera-Lion of the single-stage thermo 
stat to energize all of the heating elements at a lower 
energy level. 

BRIEF DESCRIPTION OF THE DRAWING 

The invention will be better understood by reference 
to the accompanying drawing, wherein: 
FIG. 1 is a perspective view of a preferred embodi 

ment of the two-stage electric hot water heater of this 
invention; 
FIG. 2 is a top plan view of the ?ue pipe of the two 

stage electric hot water heater illustrated in FIG. 1 with 
the top plate removed to illustrate the heating element, 
?ll tubing and central ?ller tube; 
FIG. 3 is a sectional view taken along 3-3 of the 

two-stage electric hot water heater illustrated in FIG. 2; 
FIG. 4 is a schematic diagram of a preferred wiring 

system for operating the two-stage electric hot water 
heater illustrated in FIGS. 1 and 2 using a two-stage 
thermostat and a single-stage thermostat; and 
FIG. 5 is an enlarged sectional view of a preferred 

heating element and encapsulating copper tubing con 
?guration, wherein the copper tubing is dimpled or 
crimped to increase heat conduction from the heating 
element through the copper tubing and the ?ue pipe. 
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DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

Referring initially to FIG. 1 of the drawings, in a 
preferred embodiment the two-stage electric hot water 
heater of this invention is characterized by a cylindrical 
ly-shaped water tank 1, having a steel jacket 2 termi 
nated by a top plate 3, having a top plate ?ange 4. A 
bottom plate 6, provided with a bottom plate ?ange 7, 
terminates the bottom end of the water tank 1 and a pair 
of top plate openings 5 are provided in the top plate 3 in 
spaced relationship to accommodate an inlet line nipple 
13 and an outlet line nipple 17, respectively, both of 
which communicate with the hollow interior 8 of the 
water tank 1. An inlet line valve 14 is attached to the 
inlet line nipple 13 and receives a cold water inlet line 12 
for receiving cold water into the interior 8 of the water 
tank 1. Furthermore, a safety valve 18 is mounted on the 
outlet line nipple 17 and receives a hot water outlet line 
16 for dispensing hot water from the interior 8 of the 
water tank 1. A discharge faucet 9 is provided at the 
lower end of the water tank 1 to facilitate draining the 
interior 8 of the water tank 1 on demand and a pilot 
plate 10 is removably seated on the jacket 2 of the water 
tank 1, since the water tank 1 may be designed for con 
ventional gas firing, according to the knowledge of 
those skilled in the art. A top temperature gauge 20 is 
mounted on the jacket 2 of the water tank 1 and has a 
probe (not illustrated) which extends through the jacket 
2 and insulation (not illustrated) located on the inside of 
the jacket 2, into the interior 8 of the water tank 1 to 
measure the temperature of the water at the upper end 
of the water tank 1. A bottom temperature gauge 21 
extends from the jacket 2 of the lower portion of the 
water tank 1 and also includes a probe (not illustrated) 
which extends into the interior 8 of the water tank 1 for 
measuring the temperature at this point. A sleeve con 
duit or ?ue pipe 22 extends vertically through the ap 
proximate center of the water tank 1 and projects 
through the top plate 3, and normally serves as a con 
duit for exhaust gases in a gas ?red water heater. How 
ever, for the purposes of the two-stage electric hot 
water heater of this invention the ?ue pipe 22 is ?tted 
with a cluster of heating element tubing or heat trans 
fers conduits 42. 

Referring now to FIGS. 1-3 of the drawing, in a most 
preferred embodiment of the invention the element legs 
25 of multiple electric heating elements 24 are located in 
spaced lengths of the heating element tubing 42, 
wherein the element legs 25 are connected at the top of 
the ?ue pipe 22 by an element bend 26, as illustrated in 
FIG. 2. In this embodiment of the invention the remain 
ing, hollow fill tubing 43 in the tubing cluster serves to 
space the heating element tubing 42 and create spaces 
both in the heating element tubing 42 and the fill tubing 
43 and between the heating element tubing 42 and fill 
tubing 43, in the ?ue pipe 22. As illustrated in FIG. 3, 
the tubing margin 38 is constricted to within about 
one-eighth of an inch of the element legs 25, to facilitate 
heating the air inside the heating element tubing 42 to a 
sufficiently high temperature, as hereinafter further 
described. In another preferred embodiment of the in 
vention the single and larger ?ll tubing 43A located in 
the center of the ?ue pipe 22 is inserted after the remain— 
ing heating element tubing 42 and fill tubing 43 cluster 
have been inserted, in order to tighten the heating ele 
ment tubing 42 and fill tubing 43 against each other 
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6 
inside the flue pipe 22 to facilitate efficient conductive 
heat transfer characteristics. 

Accordingly, referring now to FIGS. 1-4 of the 
drawings and particularly to FIG. 4, the element legs 25 
of the respective electric heating elements 24 project 
downwardly from corresponding heating element tub 
ing 42 and are connected in series by a neutral lead 29, 
leg connectors 27 and an alternate hot lead 40, in a ?rst 
electrical sequence. In a most preferred wiring sequence 
of the two-stage electric hot water heater, the neutral 
lead 29 is attached to the element leg 25 designated by 
the letter “A”, the alternate hot lead 40 extends from a 
two-stage thermostat 30 to a single-stage thermostat 35 
and is attached to the element leg 25 designated by the 
letter “H” and the remaining element legs 25, desig 

S‘BQD’ 64C”, 66D", 65E’), 56F,’ ‘(G9, 
are attached to each other, respectively, in series by 
means of leg connectors 27. In another electrical se 
quence one end of a hot lead 39 is connected to the leg 
connector 27 which connects the element legs 25 desig 
nated by the letters “D” and "E”, while the opposite 
end of the hot lead 39 is attached to the two-stage termi 
nal 32 of the two-stage thermostat 30, which is mounted 
on the top area of the jacket 2 of the water tank 1, as 
illustrated in FIG. 1. The two-stage thermostat 30 is 
operated according to the temperature of the water 
located in the water tank 1, measured near the top of the 
heater tank 1 at the level of the top temperature gauge 
20. A two-stage terminal 31 is disposed in the two-stage 
thermostat 30 opposite the two-stage terminal 32 and 
nay be connected to the twoastage terminal 32 by a 
thermostat switch 34, depending upon the temperature 
of the water in the upper end of the water tank 1, as 
hereinafter further described. The two-stage terminal 
31 is connected to a resettable limit switch 41, which is 
in turn plugged directly into a llO-volt source of elec 
tric current. A third two-stage terminal 33 is provided 
in the two-stage thermostat 30 and is connected to the 
alternate hot lead 40 that extends to the single-stage 
terminal 37 of the single-stage thermostat 35, which is 
mounted on the lower end of the heater tank 1, as illus 
trated in FIG. 1. The alternate hot lead 40 continues 
from a second single-stage terminal 36 located in the 
single-stage thermostat 35 and terminates at the element 
leg 25 designated by the letter “H”, as heretofore de 
scribed. A thermostat switch 34 is also provided in the 
single-stage thermostat 35 to facilitate “on” and “off’ 
operation of the single-stage thermostat 35, according 
to the temperature of the water located in the water 
tank 1 at the level of the bottom temperature gauge 21. 
Accordingly, the single-stage thermostat 35 switches 
from the “on” to the "off’ and vice-versa position, 
depending upon the temperature of the water at the 
bottom temperature gauge 21 level, as hereinafter de 
scribed. ‘ 

Referring now to FIG. 5 of the drawing, in another 
preferred embodiment of the invention the heating ele 
ment tubing 42 are provided with multiple, spaced tub 
ing dimples 44 which are crimped into the heating ele 
ment tubing 42 and touch the corresponding element 
leg 25 of the electric heating elements 24 to increase 
heat transfer by conduction through the heating ele 
ment tubing 42. This procedure also serves to isolate 
multiple air pockets 48 located between the respective 
tubing dimples 44 and facilitates more efficient heat 
transfer as the air in the air pockets 48 heats to the 
desired temperature and helps to maintain a constant 
flow of heat from each of the element legs 25 through 
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the heating element tubing 42 and the ?ue pipe 22, into 
the water located in the interior 8 of the water tank 1. It 
is also understood that the element legs 25 may be offset 
in a zigzag pattern in the heating element tubing 42 to 
achieve the same result. 

Referring again to FIG. 1 of the drawings, in still 
another preferred embodiment of the invention the 
two-stage thermostat 30 is connected to the wiring 
boxes 46 and to the single-stage thermostat 35 by means 
of wiring conduit 45 which is secured to the jacket 2 of 
the water tank 1 by means of spaced brackets 47. An 
additional wiring box 46 is connected to the single-stage 
thermostat 35. The wiring boxes 46 serve to receive the 
respective leg connectors 27, neutral lead 29, hot lead 
39 and alternate hot lead 40 and facilitate wiring of the 
two-stage thermostat 30 and single-stage thermostat 35 
into the circuit illustrated in FIG. 4 with the element 
legs 25 of the heating elements 24. 
As further illustrated in FIG. 1, in yet another pre 

ferred embodiment of the electric invention a quantity 
of junk copper 23 is placed in random relationship in the 
top end of the ?ue pipe 22 resting on the element bends 
26 and the ends of the heating element tubing 42 and ?ll 
tubing 43. The junk copper 23 serves as a heat sink 
when a lid or cap 220 is placed over the upper end of the 
flue pipe 22, to receive the superheated air from the 
constricted ends of the heating element tubing 42 at the 
tubing margins 38 and store additional heat and more 
effectively transfer heat from the electric heating ele 
ments 24 and the interior of the ?ue pipe 22 to the water 
surrounding the ?ue pipe 22. 

Referring again to the drawing, it will be appreciated 
by those skilled in the art that various wiring con?gura 
tions can be effected in the two-stage electric hot water 
heater using either the two-stage thermostat 30 or the 
single-stage thermostat 35. For example, the single 
stage thermostat 35 may be eliminated and the 2-stage 
thermostat 30 operated to apply current selectively to 
the alternate hot lead 40 and hot lead 39 and heat each 
of the element legs 25 designated “A”-“H”, or only the 
element legs 25 designated A-E, respectively, of the 
heating elements 24. Similarly, the single-stage thermo 
stat 35 may be used to effect the electric element legs 25 
designated A-H heating function, wherein the two 
stage thermostat 30 is eliminated from the series circuit 
and the alternate hot lead 40 is attached directly to the 
resettable temperature timer switch 41 and the llO-volt 
current source. However, in a most preferred embodi 
ment of the invention the two-stage electric hot heater 
is operated by using both the two-stage thermostat 30 
and the single-stage thermostat 35 as hereinafter de 
scribed. 

In operation, and referring again to the drawing, in 
the embodiment of the invention wherein the single 
stage thermostat 35 is eliminated in the circuit illus 
trated in FIG. 4 and the alternate hot lead 40 extends 
directly from the two-stage thermostat terminal 33 of 
the two stage thermostat 30 to the element leg 25 desig 
nated by the letter “H”, water is initially introduced 
into the water tank 1 through the cold water inlet line 
12 by opening the inlet line valve 14, in conventional 
fashion. The water enclosed in the interior 8 of the 
water tank 1 is then initially heated by operation of the 
two-stage thermostat 30, wherein the thermostat switch 
34 bridges the two-stage terminal 31 and two-stage 
terminal 32 to facilitate a flow of electricity at a high 
energy level through the hot lead 39 and the element 
legs 25 designated by the letters “A, B, C and D” of the 
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respective corresponding electric heating elements 24, 
which element legs 25 are connected by leg connectors 
27. The current continues to ?ow through the hot lead 
39 and neutral lead 29 and supplies approximately 760 
watts by way of example, through the leg connectors 27 
and element legs 25, to rapidly heat the enclosed water 
to a selected temperature. After this temperature is 
reached, the thermostat switch 34 automatically resets 
to bridge the two-stage terminal 31 and the two-stage 
terminal 33, whereby electricity is now caused to flow 
through the alternate hot lead 40 to the element leg 25 
designated by the letter “1-!” in FIG. 4. The two-stage 
thermostat 30 then operates to maintain the selected 
temperature by energizing all of the element legs 25 by 
the respective electric heating elements 24 and main 
taining a wattage of approximately 335 watts, by way of 
example, through the element legs 25, which represents 
a great savings in electrical costs while maintaining the 
water at a selected temperature in the water tank 1. 
Under circumstances where the water level is drasti 
cally lowered in the water tank 1 in a high demand 
situation, the two-stage thermostat 30 operates to again 
change the thermostat switch 34 and bridge the two 
stage terminal 31 and two-stage terminal 32, to apply 
the electric 760 watts to the respective element legs 25 
of the heating elements 24 and rapidly raise the temper 
ature of the newly supplied incoming cold water to the 
desired maintenance temperature. This procedure con 
tinues while realizing a considerable savings through 
the difference between the maintenance wattage (335) 
applied to the electric heating elements 24 and the surge 
wattage (760) applied when fresh, cold water is intro 
duced into the water tank 1. 

In a most preferred embodiment of the invention, 
under circumstances where the single-stage thermostat 
35 is provided in the alternate hot lead 40, the single 
stage thermostat 35 operates to maintain the water tem 
perature in the water tank at the desired maintenance 
temperature instead of the two-stage thermostat 30. 
Accordingly, in this embodiment, when cold water is 
?rst introduced into the water tank 1 as described 
above, water is rapidly heated to a desired maintenance 
temperature by operation of the two-stage thermostat 
30 in the manner described above, utilizing current ?ow 
through the hot lead 39 and into the element legs 25 
designated by the letters “A, B, C and D” of the corre 
sponding electric heating elements 24, as illustrated in 
FIG. 4. When this maintenance temperature is effected, 
the thermostat switch 34 automatically operates to 
bridge the two-stage terminal 31 and two-stage terminal 
33 of the two-stage thermostat 30 and allow current to 
?ow through the alternate hot lead 40 and the single 
stage thermostat 35, which single-stage thermostat 35 
then operates to control the temperature of the water in 
the water tank 1. Any high demand for hot water on the 
water tank 1 then again lowers the hot water level, cold 
water is introduced into the water tank 1 and the ther 
mostat switch 34 in the two-stage thermostat 30 again 
operates to override the single-stage thermostat 35 by 
causing current to ?ow from the two-stage terminal 31 
through the two-stage terminal 32 and the hot lead 39 to 
energize the element legs 25 of the electric heating 
elements 24 designated by the letters “A, B, C and D”. 

It will be appreciated by those skilled in the art that 
the two-stage electric hot water heater of this invention 
characterized by considerable savings over conven 
tional electric hot water heaters, since the initial heating 
operation brings the water temperature up to a mainte 
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nance temperature rapidly and efficiently and the main 
tenance of this temperature is effected at approximately 
half the surge wattage rate, for great ef?ciency and 
economy. Furthermore, since the electric elements 24 
are enclosed inside the respective heating element tub 
ing 42 and flue pipe 22, the element legs 25 do not come 
into direct contact with the water in the water tank 1 
and this design eliminates the corrosive aspects of im 

_ mersion-type elements and promotes safety. Moreover, 
under circumstances where the water supply is inter 
rupted, the electric water tank 1 is not ?lled and the 
heating element 24 are energized either in high wattage 
or low wattage mode, there is no extensive heating of 
the water tank 1 heating element tubing 42 or ?ue pipe 
22. Under these circumstances, the resettable limit 
switch 1 will operate to terminate electricity to the 
electric heating elements 24. Another advantage of the 
two-stage electric hot water heater of this invention is 
the ease and minimal cost of replacing the various parts, 
including the electric heating elements 24, two-stage 
thermostat 30 and single-stage thermostat 35, which 
thermostats are located on the outside of the water tank 
1 for easy access. A still further advantage in using the 
two-stage electric hot water heater of this invention is 
the capacity for converting substantially any conven 
tional gas ?red water heater to an electric water heater 
of high ef?ciency. 

It will be further appreciated by those skilled in the 
art that the two-stage electric hot water heater of this 
invention can be operated on both 120 volts and 240 
volts, as well as any other selected voltage, depending 
upon the chosen wiring combination through the neu 
tral lead 29 and the two stage thermostat 30, according 
to the knowledge of those skilled in the art. Further 
more, although the two-stage thermostat 30, single 
stage thermostat 35, wiring boxes 46, wiring conduit 45 
and optional top temperature gauge 20 and bottom 
temperature gauge 21 are illustrated external of the 
jacket 2 of the water tank 1, it is understood that the 
jacket 2 may be designed to ?t over all or some of these 
components, as desired. 
While the preferred embodiments of the invention 

have been described above, it will be recognized and 
understood that various modi?cation nay be made 
therein and the appended claims are intended to cover 
all such modi?cations which may fall within the spirit 
and scope of the invention. 
Having described my invention with the particularity 

set forth above, what is claimed is: 
1. A two-stage electric hot water heater comprising a 

tank for receiving cold water and dispensing hot water, 
a vertical sleeve conduit provided in said tank, a plural 
ity of vertically disposed heat transfer conduits pro 
vided in said sleeve conduit, at least one electric heating 
element provided in at least one of said heat transfer 
conduits and thermostat means electrically connected 
to said at least one heating element for causing electric 
ity to flow through said at least one heating element and 
heating said heat transfer conduits, said sleeve conduit 
and the water in said tank. 

2. The two-stage electric hot water heater of claim 1 
wherein a plurality of electric heating elements are 
provided, disposed each in selected ones of said heat 
transfer conduits. 

3. The'two-stage electric hot water heater of claim 2 
wherein said heating elements extend upwardly from 
the bottom ends of ?rst selected ones of said heat trans 
fer conduits through tops of said ?rst selected ones of 
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10 
said heat transfer conduits and then downwardly 
through the tops of second selected ones of said heat 
transfer conduits, to exit the bottoms of said second 
selected ones of said heat transfer conduits. 

4. The two-stage electric hot water heater of claim 3 
wherein said thermostat means comprises a two-stage 
thermostat connected to all of said heating elements in a 
?rst electrical con?guration and to selected ones of said 
heating elements in a second electrical con?guration, 
and a single-stage thermostat connected to all of said 
heating elements. 

5. The two-stage electric hot water heater of claim 4 
wherein said ?rst and second selected ones of said heat 
transfer conduits are inwardly dirnpled into engagement 
with said heating elements for increasing the heat trans 
fer through said heat transfer conduits. 

6. The two-stage electric hot water heater of claim 5 
further comprising a plurality of junk copper provided 
on the top of said heat transfer conduits in said sleeve 
conduit and a cap provided on said sleeve conduit for 
enclosing said copper pieces and de?ning a heat sink in 
said sleeve conduit. 

7. The two-stage electric hot water heater of claim 1 
wherein said thermostat means comprises a single-stage 
thermostat. 

8. The two stage electric hot water heater of claim 1 
wherein a plurality of electric heating elements are 
provided, each disposed in selected ones of said heat 
transfer conduits and said thermostat means comprises a 
single-stage thermostat. 

9. The two stage electric hot water heater of claim 1 
wherein said at least one of said heat transfer conduits is 
inwardly dirnpled to engage with said heating element 
for increasing the heat transfer through said at least one 
heat transfer conduits. 

10. The two stage electric water heater of claim 9 
wherein a plurality of electric heating elements are 
provided, each disposed in selected ones of said heat 
transfer conduits and said thermostat means comprises a 
single-stage thermostat. 

11. The two-stage electric hot water heater of claim 1 
further comprising a plurality of junk copper provided 
on the top of said heat transfer conduits in said sleeve 
conduit and a cap provided on said sleeve conduit for 
enclosing said metal pieces and de?ning a heat sink in 
said sleeve conduit. 

12. The two-stage electric hot water heater of claim 
10 wherein a plurality of electric heating elements are 
provided, each disposed in selected ones of said heat 
transfer conduits. 

13. The two-stage electric hot water heater of claim 
12 wherein said thermostat means comprises a single 
stage thermostat. 

14. The two-stage electric hot water heater of claim 
12 wherein said heating elements extend upwardly from 
the bottom ends of ?rst selected ones of said heat trans 
fer conduits through the tops of said ?rst selected ones 
of said heat transfer conduits and then extend down 
wardly through the tops of second selected ones of said 
heat transfer conduits, to exit the bottoms of said second 
selected ones of said heat transfer conduits. 

15. The two-stage electric hot water heater of claim 
14 wherein said ?rst and second selected ones of said 
heat transfer conduits are inwardly dirnpled into en 
gagement with said heating elements for increasing the 
heat transfer through said heat transfer conduits. 

16. The two-stage electric hot water heater of claim 
14 wherein said thermostat means comprises a two 
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stage thermostat connected to all of said heating ele 
ments in a ?rst electrical con?guration and to selected 
ones of said heating elements in a second electrical 
con?guration and a single-stage thermostat connected 
to all of said heating elements. 

17. The two-stage electric hot water heater of claim 
13 wherein said thermostat means comprises a two 
stage thermostat connected to all of said heating ele 
ments in a that electrical con?guration and to selected 
ones of said heating elements in a second electrical 
con?guration and a single-stage thermostat connected 
to all of said heating elements, said ?rst and second 
selected ones of said heat transfer conduits are inwardly 
crimped into engagement with said heating element for 
increasing the heat transfer through said heat transfer 
conduits and wherein said metal pieces include a plural 
ity of junk copper provided on the top of said heat 
transfer conduits in said sleeve conduit for de?ning a 
heat sink in said heat transfer conduits. 

18. A two-stage electric hot water heater comprising 
a cylindrical tank adapted for receiving cold water and 
dispensing hot water; a ?ue vertically oriented in said 
tank and surrounded by water in said tank; a plurality of 
vertically-disposed copper tubes deployed in said ?ue in 
a substantially tight cluster; a plurality of generally 
U-shaped electric heating elements, each having one leg 
disposed in a separate one of selected ones of said cop 
per tubes, with the unconnected ends of said heating 
elements projecting from the bottoms of said selected 
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12 
ones of said copper tubes and the connected top ends of 
said heating elements bridging said selected ones of said 
copper tubes, respectively; a two-stage thermostat con 
nected in series to selected ones of said heating elements 
in a ?rst electrical con?guration and to all of said heat 
ing elements in a second electrical con?guration; and a 
single-stage thermostat connected to all of said heating 
elements, whereby electric current is caused to flow 
through selected ones of said heating elements at a ?rst 
selected energy level in said ?rst electrical con?gura 
tion to rapidly heat the water in said tank to a prese 
lected temperature responsive to operation of said two 
stage thermostat and through all of said heating ele 
ments at a second selected energy level in said second 
electrical con?guration, responsive to operation of said 
single-stage thermostat. 

19. The two-stage electric hot water heater of claim 
18 further comprising a plurality of junk copper pro 
vided on the top of said heat transfer conduits in said 
?ue and a cap provided on said ?ue for enclosing said 
copper pieces and de?ning a heat sink in the top of said 
?ue. 

20. The two-stage electric hot water heater of claim 
19 wherein said selected ones of said copper tubes are 
inwardly crimped into engagement with said heating 
elements for increasing the heat transfer through said 
selected ones of said copper tubes. 
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